A binding shift assay for the zinc-bound and zinc-free HIV-1 nucleocapsid protein by capillary electrophoresis.
Affinity capillary electrophoresis was used to detect a shift in mobility when a zinc ion binds to the highly basic nucleocapsid protein (NCp7) of HIV-1. NCp7 contains two Cys-X2- Cys-X4-His-X4-Cys zinc fingers. With constant concentrations of NCp7 as a receptor and various concentrations of zinc as a ligand in the sample buffer and the electrophoresis buffer, we observed changes in electrophoretic mobilities of NCp7 protein when complexes were formed with zinc. Scatchard analysis of the mobility indicates the presence of at least two types of binding sites for zinc. At pH 6.0, one site is shown to bind zinc strongly with a binding constant Kb = 3.25 x 10(5) M-1 and the second site has a Kb = 1.8 x 10(5) M-1. The binding of zinc to the first zinc finger decreased the affinity of zinc for the second zinc finger approximately twofold. The Hill coefficient for this negative cooperativity is 0.9. A series of NCp7 mutants were also examined in the assay to determine their ability to bind zinc. This assay affords a quick method to observe a zinc ion binding to NCp7 and to calculate binding constants.